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The synthesis of ethyl4-methyl-2,1O-dioxo-7 ,1O-dihydro-2H-
[1 ]pyrano[2,3-j]quinoline-9-carboxylate 4a from 7-amino-4-
methylcoumarin 1has been reported.
Coumarins reported to possess biological activities like
photodynamic activity', are used in the treatment of
vitilago, psoriasis and other dermal diseases" The
physiological properties of natural and synthetic 2H-
[l]benzopyran-2-ones have been reviewed by various
workers'". In recent times 2H-[1]benzopyran-2-ones have
been extensively used as laser materials",
photosensitizers", brighteners", as intermediates for dyes,
pesticides and pharmaceuticals'? as well as in perfume
formulations'<", and in enzymology asbiological probes I I.
Several natural and synthetic furanocoumarins are reported
to have insect-antifeedant activity". Recently quinolone-
3-carboxylate moiety has been introduced as a powerful
antibacterial pharmacophore, with wide spectrum of
antibacterial activity, to give compounds like norfloxacin,
ciprofloxacin, ofloxacin and enoxacin which are
commercially important drugs", Some of the compounds
reported in the present study have shown high insect-
antifeedant activity.We know report to construct quinolone
ring fragment, that is pyridine ring fused to coumarins.
To achieve this, 7-amino-4-methylcoumarinI2.141 was
allowed to react with diethyl ethoxymethylenemalonate
2 and the resulting diethyl N-(2-oxo-4-methyl-2H-[1]-
benzopyran-7-yl)aminomethylenemalonate 3 was cyclised
to 4a. There are two possibilities for cyclization: linear
fusion to give 4c and angular fusion to give 4a. These
two fusions can be identified by 'H NMR spectrum. If
the fusion is linear the C5-H and Cs-H of quinolone ring
will appear as singlets. If the fusion is angular,the lHNMR
spectrum will reveal AB doublets with coupling constants
of9 Hz for artha-coupling. In the present study angularly
fused coumarin 4a was formed, since AB doublets due to
C?-H and C8-H of quinolone ring were observed.
Moreover, the angularly fused product may exist in keto
(4a) and/or enolic (4c) forms. In the isolated product 4a
the NH proton appeared as a doublet at 04.20 (1 H,
d, JH•H = 13 Hz) due to coupling with neighbouring CH
proton, which appeared as a doublet at 0 8.43 (J= 13Hz).
Based on the above analytical and spectral data the
structure of the compound was assigned as ethyl 4-
methyl-2, 1O-dioxo-7, 10-dihydro-2H-[1 ]pyrano[2,3-
j]quinoline-9-carboxylate 4a.
The compounds 1,3and 4a were tested (atIOOOppm
concn in acetone) for their insect- antifeedant activity on
8 hours prestarved larva of IV instar Spodoptera litura F.
on fresh castor leaf disc, by non-choice test method". The
percentage of antifeedant activity was calculated by the
formula of Singh and Panth". The compounds 1,3and
4a showed high insect-antifeedant activity (96 to 99%).
Generally, the compounds that exhibit above 75%
antifeedant activity areconsidered to have high antifeedant
activity while those with 75 to 50% antifeedant activity
are classified as moderately active and below 50% are
considered to have poor antifeedant activity.
Experimental Section
General. Melting points were determind in sulphuric
acid-bath and are uncorrected. IR (KBr) spectra were
recorded on a Shimadzu 470 IR spectrometer (v in
max
em:') and UV spectra in methanol on a Shimadzu UV-
VIS 200 spectrometer. Silica gel (60-120 mesh) was used
for column chromatography. 'H NMR spectra were
recorded in CDCl3 on a Varian Ff-200 spectrophoto-
meter (200 MHz) and Bruker AM (300 MHz) machine
using TMS as internal standard. Mass spectra were taken







Dietbyl N-(2-oxo-4-metbyl-2H -[1]benzopyran-7 -yl)-
aminomethylenemalonate 3. 7-Amino-4-methyl-2H-
[l Ibenzopyran-Z-one'>" 1 (1.18 g, 0.01 mole) was
condensed with diethyl ethoxy-methylenemalonate (2.21
g, 0.02 mole) at 125-130 °C for 4 hrwith stirring. After
concentration of the mixture, the resulting crude product
was purified by column chromatography over silica gel
(30 g; 200 mesh) using chloroform and ethyl acetate (8:2
v/v) as eluent. The product recrystallised from ethanol as
colourless crystals. mp 248°C (yield 88%); IR (KBr) :
1740 (ester C = 0), 1710 (coumarin C = 0); IH NMR
(200 MHz, CDCI3): 0 6.20 (s, C3-H), 7.58 (d, J = 9 Hz,
C5-H) 7.03 (d, J = 9 Hz, C6-H), 7.02 (s, Cg-H), 2.38 (s,
C4-CH3), 11.18 (1 H, d, JH_H=13 Hz, NH proton)", 8.43
(1 H, d, J = 13 Hz, =CH), 1.35 (3 H, t, J = 7 Hz, -CH3),
1.45 (3 H, t, J = 7 Hz, -CH3), 4.30 (2 H, q, J = 7.0 Hz,
-CH
2
), 4.34 (2 H, q, J = 7 Hz, -CH2); MS (El) : mlz 345
(M+'50%). Anal. Calcd for CIgHI9N06:C, 62.62; H, 5.51;
N, 4.06. Found: C, 62.60, H, 5.50; N, 4.05 %.
i,
Ethyl 4-metbyl-2,lO-dioxo-7 ,lO-dihydro-2H -[1]-
pyrano-[2,3-.f]quinoline-9-carboxylate 4a. Diethyl N-
(2-0 xo -4 - me th y 1- 2H - [1] ben zopyran-7-
yl)aminomethylenemalo-nate 3 (2.70 g) was added to
diphenyl ether (15 mL) and the mixture refluxed for 2 hr
for cyclization, After cooling, n-hexane was added to it.
The separated product was filtered and recrystaIlised from
ethanol to give the title compound 4a as light yellow
crystals, mp 236°C (yield 82%); lR (KBr) : 1710 (ester
and coumarin C=O), 1680 (pyridone C=O); UV (MeOH):
215 (log E 4.23),275 (3.73), 320 nm (3.67); IH NMR
(300 MHz, CDCI3): 06.22 (1 H, s, C3-H), 7.58 (d, J = 9
Hz, C5-H), 7.03 (d, J = 9 Hz, C6-H), 2.38 (3 H, s, C4-
CH3), 11.20 (1 H, d, JH_H= 13 Hz, NH proton)!", 8.43
(1 H, d, J = 13 Hz, =CH proton)", 1.35 (3 H, t, J = 7 Hz,
-CH3),4.30 (2 H, q, J = 7 Hz, -C~); MS (El) : mlz 299
(M+,2%),254 (M - OC2H5, 2%),226 (M - COOC2H5),
170 (226 - CO - CO, 100%). Anal. Calcd for CI6HI3NO5:
C, 64.22; H, 4.39;N, 4.69. Found: C, 64.21; H, 4.38; N,
4.68%.
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